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TENTATIVE SPECIFlCATtON FOR TWO*COAT SURFACE 
DRESSING USING CATIONIC BITUMEN EMULSION 

1. INTRODUCTION 

1,K Bitumen eirmlsion oJferj; b new set orpossibit[tre$ for the 
sohufoti, of problems faced in road paving: works. Its userulness in 
reducing the consumption of fuel, reduction in poilution wliilc heat¬ 
ing and sppyingj wide adoptibiJity fo all types of aggregates, lesser 
susceptibility to wet weather conditions^ lower eqiiipnient invest¬ 
ments and easier mobilisatioit in remote regions mnkea it □ viable 
choice for road w^orks. RecogfiEsing these benefits, the Bituminous 
Paven>enLs, Comniittee took up the drafting of this SpeciJication;. 

1.2. The juEtial draft for this Specification was prepared by 
Shri M.B. Jayvimm: The Bituminous Pavements Committee in 
their meeting held on the 29th September* 1977 modified the 
SpccificatjoTiK The modified Specification was circulated by the 
Indian Roads CongresJi to tire Chief Engineers of States and ilic 
Director General Border Roads, to carry out trials aiid report on 
their perforruarict for taking a decision on the Specification to be 
recommended, The Bituminous Pavements Committee (personnel 
given below) after considering all relevant information finalised 
this Specification at its meeting held at Madras on the i3th March 
1987. 


Prof. C- Q. Sw^AmlnruhaEi ...Corr\fEnor 

P. Bha&karan ...MeiTiber-Seit^Eiory 


MEMBERS 

U. K. Aggarwal 
G. R. Ambwnei 
R, C. AfQrft 

Dr. Aran Kumar 

R. T. A(re 

A. K. Bhattflcharya 

S. f. Bbar^ava 
P. C. Dhaain 
G, C. Gupta 

R. A. Goel 

Y. C. OokiiMic 

O. P. Gupta 

S. 3. Da& GupCa 
M. B. Jayawant 

V, P. Kamdar 

P. K. Lauria 

V, Krishna MuriEiy 
fi. K. Malhotni 


K. F. Nair 

A, N, Nanda 

T. H, Pc^horl 

Lt, Col. KaruJes]] Prabys^j 

R-K. Saxena 

3hconandau Praiiaej 

N. Sivajjaru 

G. M. Shonthu 
A. Sankarai) 

£. K. Malilutra 

A. Veukaiarang&rftjLi 
C. D. Thaite 
Balbir SinjjEi 

H. K SamaUta 
A. K. Roy 1 

of Kerata Highway 
Research Inftdtuie <P.K,C. Raja] 
N. Rama Pharma 


Tlio Pfisidejut, Indian Roads Ccingr,^s5 and Director General (Rtiad 
Development) & Addl. Secretary to the/Gevn of India (K.K. xSarjn) 


Tlifl Secretory, Indian Roads Cnnfirc&& (Shri Nloan Koshi) 




— Ex-officio 


I 




IRC: 

1.3- The above draft documcrit aa approved by the Bitu* 
minous Pavements Committee in their meeting racntioned above 
was considered by the Specifications and Standards Committee in 
tticir meeting held on the 23rd April, 1&37. Later on the draft 
document was approved by the Executive ComiDittee and the 
Council in their meetings lield on the 2Sth April, and 22nd 

May, t^S? respectively for being published as the finalised Speci- 
dcation of the Indian Roads Congress. 

2. SCOPE 

2.1. The mctlsod of construction for two-coot surface 
dressing using cationic bitumen"emulsion dtffep from that using 
paving grade bitumerif Owiitg to its low viscosity, cationic bitumen 
emulsicm lends to flow if the quantity of emulsion for the first coat 
is morc. Hence for the coat, less quanlily of emulsion is 
reco m mentfed anti nfttre qnantity is used ft>T the second coat, 
siuce the surface developed after tlie first coat can hold this extra 
quantity in place. 

2.2, The iitc thod of gurfaciug deiailcd in this specification 
consists of the application of cationic bitumen emulsion on the 
previously prepared pavement surface, covcilng it with aggregate 
anti rolling. A second coat using the same procedure is followed 
to complete the treatment. The quantities of aggregate and 
emulsion for each coat shall be as in para 3.3, 

3. MA'lEKtAlJS 

3.1, Binder 

The binder shall be of cationic type bitumen emuision of 
RS Grade (Rapid Settingj compiyitig with IS t SSfi7-197S and 
having bitumen content 60 per cent minimum by weight. The 
emult.mn is said to have set when the water breaks away leaving 
the black residual bitumen on the surface. 

3.2. Aggregate 

3.2,1, GcDcral r’equjrtiaients 1 TSic cover aggregate shall 
Consist of crushed rock or crushed gravel and shall have fairly 
cubical fragments I'f-ee from deleterious matter, dust, ash or other 
ajiicrent coatings. Unciushcdt refunded gravel shall not be used, 

f 

Wet aggregate can be used for surface dressing, wdth cationic 
bitumen emulsions and hence when aggregates are dusty, they 
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^iiiould be ckaned by dipping or washing or by sprinkling water 
copiously. 

Aggregates hiiving stripping value higher than the permissible 
limit ean be considered for usejimited to the extent of the anti- 
stripping properties of such emulsions, as directed by the Eugineer- 
ia-Charge. Cationic emulsions,, because of their very nature^ have 
better adhesive properties with wet aggregates as well as aggregates 
having stripping tendencies. 


3.2.2. Physical reifuireaieRts : The aggregate shaJl satisfy the 
foJIowibg physical requirements : 



TfSt 


3Vjf Method 

ii) 

Los Aii];el(!4 Abraeion Value 

Mas. 40*^^ 

IS :2Jet3 (Fart-IV^ 


or 

Aggreg?it^ Impact Value: 

Max. 50% 

—dh- 

{2} 

Flakiacsft Index 

Mkk. 25% 

IS: 23Bfi (Part-I) 

(3) 

Sfripping Value^ 

Max. 25% 

IS : 62A\ 

(4) 

Water Absajpllon' 

Max. 1% 

IS : a5S6 (Fart-ll) 

(5) 

Souedneu : 

Losi with sadluni sulphate 5 cycles 

Max. 12% 

IS ; 23®6(|'6rt-V) 


Lo 4$ with Magnesium sulphete 

5 cycles 

Max. 18% 



F/fiUx: 1. StrJppLag value need not be given too muuh imporEance when 
cationic etnuJiaioD iii used. See also para 1 . 2 . 1 . 

2. Water absorp tion upto 2 per cent tnlght be permitted ip e^oeptioDat 
case;;. 


The aggregate shall conform to following sizes,; 

(1) For first coat; 13.2 mm size —passing t9 ram sieve and 

retained on 9.5 mm sieve 


(2) For second coat; 6.7 mm size —passing 9.5 ram sieve and 

retained on 2.36 mm 
sieve 
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3.3. 


Quiftotitics qf Materials^ 


Ptr W metre 

For first ctio t For seconiJ cflo t 


CstSonic bitumen emukioD 

Asftreeatc 


12 to 14 kS 16 lo 1® kfi 

O.Jd <c: 0.12 0.06 tn O.OE cn* 


4. CONSTRLCnON 


A,\. Weather Limitationfi 

CaLiontc bstumen emulalDns shoald nf?'l tiorniallj/ be stored 
beIci^^ kctlj degree Celsius. However, surfLice dressing v/ith the 
einulsi^jn slioulcl becui'i'ied out only wben tlic atmospheric tem-< 
nsraturc is above IbX, The work can be carried out wtieri the 
base IS damp. AU standing water in depressions should be removed, 


4.2. Preparat in n of Bp se 

4,2*L The existing base on which surface dressing is to be 
laid sloili be prepared, shaped and correeted to a uniform grade 
and camber. All depressions and potliolcs shall be filled up and 
well comptreted suffictenily in advance. 

4.2.2. The surface should be cleaned to remove all loose 
particles, dost and foreign matter. It is preferable Co spray water 
on the surface to wash away the loose dust and to expose ti clean 
surface of aggregate iu the case of granular base courses. 

4.3. PreparatioJi of Binder 

Before opEiiing, the cationic bitumen emiilaion drums should 
be rolled at slow speed, to and fro, for a distance of about 10 
metres, 5 to 6 times to mix the contents properly. 

4.4* First Coat 

44 1 Application «f binder: Cationic bitumen cnmlsiou 
shouldbe sprayed uniformly on the prepared base by mechanical 
sprayers. In exceptional cases, Spraying from a sprpymg-ean may 
be resoitcd to as directed by the Engineer-in-Charge. An emulsion 
tank of 30 litre capacity pressurised by compressed am from a 
hand pump and fi 12 mm fiexiblEi pipe with a spray noazle is u 
simple and efficient arrangement for spraying. 

While risijig pouring-cans, the holes should be tept as 6 mm 
diameter spaced 30 mm Eipurt, to prevent clogging. 
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4A.2* ApplicattoD of aggregate : Immediately after spraying 
of the cationic emuUfon^ aggregate of 15,2 mm size shali be spread 
uniformly to coyer the surface completely and evenly- Any 
oversize aggregate, if seen, should be removed. 

4.4- 3. RDlllng : Immediately after the application of cover 
material^ the surface shall be rolled with a 6 to 8 tonne roller^ 
preferably a smooth wheeled tandem type. Rolling shall begin 
at the edges and proceed towards the centre, parallel to the centre 
line ejtcepl in supertlevated portions where it shall proceed from 
the inner edge to the outer. While rolling, aggregate shall be 
added or removed so as to ensure an uniformly covered surf-tee. 
Each pass of roller shaH uniformly overlap no: less than one-third 
of the track made in the preceding pass. Rolling shall continue 
for just.enough time to embed the aggregates in the binder and 
present an uniform closed surface. Excessive rolling, resulting in 
crushing of aggregate should be avoided, 

4.5, Second Coot 

4.5.1, Time interval ; The second coat of surface dressing 
should be applied on the same day ns the first coat but not earlier 
than one hour after the rolling of the first coat. 

4.5- 2. Application of emulsion for the second coat; Traffic 
should not be allowed on the first coat before the application of 
second coat- The aggregates of the first coat are likely to appear 
loose and unbonded in a few spots. These should not be disturbed. 
They wit] get bonded once the emulsion breaks or sets. 

The cationic bitumen emulsion for Second coat sliould be 
sprayed by mechynical sprayer or in exceptional cases by using 
pouring-—can Inking cure not to disturb the first layer while walking 
over it, 

4.5.3. Application of aggregate: Immediately after the 
application of emulsion, fi.7 mm size chips should be spread 
uniformly to cover the whole ggrlbce. 

4.5.4. Rolling: Rolling shall start soon after spreading The 
aggregate and all operations carried cHit as per para 4,.4.3. to 
achieve a UEiiform dosed s-Lirflme. , 

[Mormaily, 6 to passes G'-S tonne smoolh'whcd roller 
Eire adequate. 
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rinisiiing 

At^er one pass of the roller^ i:Lepre$$ioris should be filJed up 
with 6.7 mni size aggregate. If excess of aggregate found in 
isolated spots^ the bigger size aggregate should be removed to give 
an uniform surface. Finish rolling on the next day, this helps to 
give a firm surface. 

4.7. Opening to Tmlfic 

Though the road may be opened to trafSo 4 hours after 
completing rolling of the second coat, it is hoviever, preferable that 
24 hours lapse before traffic is allowed. 

Where the road iSi of single lane, traffic can be allowed at a 
slow speed of not more than 10 km pur hour making sure to add 
aggregate and emulsion wherever the surface has been picked up 
by traffic. 


i 
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